Axons modulate myelin protein messenger RNA levels during central nervous system myelination in vivo.
Expression of myelin protein genes by myelinating Schwann cells in vivo is dependent on axonal influences. This report investigated the effect of axons on myelin protein mRNA levels in the central nervous system (CNS). In situ hybridization studies of rat spinal cord sections localized mRNAs encoding proteolipid protein (PLP) and myelin basic protein (MBP) 20 and 40 days after unilateral rhizotomy. Compared with control tissue, hybridization intensity was reduced in transected tissue, but there was little change in the number of oligodendrocytes labeled. Cellular RNA was extracted from transected and age-matched control optic nerves 5, 10, 20, and 40 days after surgery, and levels of the following mRNAs were determined by slot blot procedures: PLP, MBP, myelin-associated glycoprotein (MAG), and 2',3' cyclic nucleotide 3'-phosphodiesterase (CNP). In transected nerves, PLP and MBP mRNA levels were approximately 85%, 45%, and 25% of control values at 5, 20 and 40 days posttransection, respectively. Axonal transection had a lesser effect on CNP and MAG mRNA levels, which declined to approximately 60% of control levels at 40 days. Immunocytochemical studies indicated that the number of oligodendrocytes was not decreased 40 days after optic nerve transection. These data demonstrate that axons modulate myelin protein mRNA levels in oligodendrocytes. In contrast to Schwann cells, however, oligodendrocytes continue to express significant levels of myelin protein mRNA in vivo following loss of axonal contact.